Minireview an Enveloped Virus Make a Regular Structure? tion was based on similarities in virus structure (enveloped, icosahedral viruses having plus strand RNA of 10-12 kb). However, the determination of the complete sequence of an alphavirus genome and of a flavivirus genome showed that the sequences were apparently James H. Strauss* and Ellen G. Strauss* Division of Biology California Institute of Technology Pasadena, California 91125 unrelated and that the genome organizations were very different. Figure 1 compares the genomes of members The evolution of viruses has been an exciting area of of these two groups, illustrating that the gene order is study, albeit an area that is fraught with difficulties bedifferent, the gene products are not congruent, and the cause of the lack of a fossil record and because of translational and processing mechanisms used to prothe rapid sequence divergence exhibited by viruses. All duce the viral proteins are distinct. This led to the reclasviruses in collections available for study in the laboratory sification of the viruses into distinct families. 
Figure 1. Comparison of the Genome Organizations of Alphaviruses and Flaviviruses virus E, suggesting that the two proteins have a common
E2 is ‫024ف‬ amino acids in size, of which about 360 residues form the ectodomain, whereas M is only about ancestral source. They propose a fit of E1 into the cryo-75 residues long, of which about 38 residues are present EM density of Semliki Forest virus determined to 9 Å in the ectodomain. Thus, one can imagine that an immaresolution (Mancini et al., 2000) . The paper by Pletnev ture flavivirion containing prM (about 170 residues) et al. (2001) shows that the bulk of E1 does not contribute rather than M might more resemble the alphavirus structo the outer portions of the spike but, instead, forms a ture, with short projecting spikes, but cleavage to M layer closely apposed to the lipid bilayer, analogous to removes the spikes. the position of E in the flavivirion. They also show that
The Evolution of Enveloped Viruses E2 projects upward to the full-length of the spike. Thus,
The parallels between the assembly of alphaviruses and E1 forms what has been called the skirt that surrounds flaviviruses and the similarities in structure revealed by the lipid bilayer and part of the lower domains of the the present studies suggest that an enveloped virus spikes, whereas E2 forms the projecting part of the with an icosahedral structure arose long ago and has spike. The absence of spikes in flaviviruses could then diverged into these two familes. Many other enveloped be due to a difference between the cleaved E2 and M. which is only distantly related to the members of the 
